Activation of Ras by insulin in 3T3 L1 cells does not involve GTPase-activating protein phosphorylation.
Insulin-induced differentiation of 3T3 L1 cells to adipocytes can be mimicked by the expression of transfected ras oncogenes but not of the tyrosine-kinase oncogenes src and trk. Expression of two different transfected, dominant inhibitory ras mutants resulted in significant inhibition of insulin-induced differentiation, suggesting that endogenous Ras proteins are mediators of insulin signaling in these cells. Exposure of untransfected 3T3 L1 cells to insulin resulted in significant formation of the active Ras.GTP complex, at levels comparable with those resulting from exposure to platelet-derived growth factor. However, whereas exposure of the same cells to platelet-derived growth factor resulted in significant tyrosine phosphorylation of the p21ras GTPase-activating protein (GAP), insulin-treated cells did not show any detectable levels of de novo GAP tyrosine phosphorylation. Interestingly, insulin caused tyrosine phosphorylation of the p62 polypeptide coprecipitated with GAP by anti-GAP antibodies. Insulin-induced activation of cytosolic MAP kinase activity in untransfected 3T3 L1 cells was also mimicked by Ras expression (in the absence of insulin) in the same cells transfected with an inducible ras construct. These results confirm that Ras proteins participate in insulin signaling pathways in these mammalian cells and indicate that activation of cytosolic MAP kinases is an early event occurring downstream from Ras activation. However, tyrosine phosphorylation of GAP appears not to be a significant upstream regulatory event in the activation of Ras by insulin.